ontrary to somatic medicine, psychiatric symptomatology-with the possible exception of behavioral symptoms and social consequences-is not readily described by objective measures. Rather, psychiatric symptoms are produced by the patient's perception and subjective experience. However, this does not preclude attempts to identify, describe, and correctly quantify this symptomatology. This can be achieved in a straightforward manner through psychometric measures, cognitive and neuropsychological tests, and symptom rating scales. Associated laboratory findings can also provide data that correlate with clinical syndromes: in the last few decades, a range of laboratory measures has become commonly used in psychiatry, from neuroendocrine assays to brain imaging, either functional imaging (electroencephalography [EEG], quantitative EEG, evoked potentials, sleep studies, etc) or structural and functional imaging (magnetic resonance imaging [MRI], single-photon emission computed tomography [SPECT], positron emission tomography [PET], etc). Psychiatric treatment encompasses a whole array of approaches, from psychotherapy to psychopharmacology, electroconvulsive therapy, and clinical hypnosis. It also includes various types of social intervention. Evaluating treatment response implies that the patient's condition, at baseline and after a fixed duration of treatment, can be assessed in a scientific manner. Pharmacotherapy and cognitive-behavioral therapy (CBT) can easily meet this criterion. Traditionally, psychotherapy, with its emphasis on the individual case, is considered less amenable to evaluation of therapeutic response, although there have been many studies. In many medical situations, treatment aims at reducing or eliminating symptoms; its efficacy must be assessed with the same clinical and laboratory criteria that were used to characterize the disorder. In psychiatry, the symptoms are often modified or improved, but not suppressed. Another pitfall is that treatment response does not depend only on the presenting disorder; it is also C l i n i c a l r e s e a r c h 
heavily influenced by the patient's personality and environment. In Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) 2 parlance, prognosis lies as much with Axis II as Axis I. In addition, the kinetics of treatment response are complex. The improvement in objective and subjective parameters may follow different courses. Biological parameters might improve, whereas the patient's subjective experience remains unchanged. As is often the case, the patient's subjective experience might improve later than the apparent remission of the illness, only after the subject recovers unfettered exercise of his or her mental life and imagination. The fact that clinical improvement occurs in consecutive stages should be considered when choosing parameters for assessment of treatment response: (i) biological or brain imaging parameters may be adequate to validate immediate treatment effect; and (ii) the change in the patient's subjective experience may be evidenced later by symptom rating scales or global functioning scales. As mentioned above, personality is a key factor for the quality of long-term treatment response. Additionally, treatment duration will be influenced by the persistence (or not) of triggering factors, the concomitant presence of a physical problem, and the patient's social and emotional environment. Overall, nonresponse to treatment can be considered if the patient's objective condition and subjective experience do not evolve favorably after a therapeutic trial that was coherent with Axis I and Axis II diagnoses, provided adequate pharmacological doses were used, initial physical disorders were controlled, and detrimental extraneous influences were eliminated.
History
Jean Esquirol (1772-1840), a student of Philippe Pinel, was the first to underline the importance of the statistical assessment of treatment response. He stated his faith in evaluation and statistics in his treatise on clinical psychiatry, Des maladies mentales, considérées sous les rapports médical, hygiénique, et médicolégal (1838): "The physician … must give a sincere report of his cases of success and failure. … I love statistics in medicine because I believe that it is useful; therefore, I have been using statistics to help me in my research into mental illness for the last 30 years. Statistics is the best instrument to measure the influence of locality, regimen, and treatment methods." 3 In his statistics on patients admitted to the Charenton hospital near Paris over an 8-year period, he reported that a proportion of 1:3 were cured and discharged; he added that the rate was as high as 1:2.33 if incurable patients were excluded from the analysis. 3 In his textbook, Allgemeine Psychopathologie, Karl Jaspers (1883-1969) had a critical approach to using treatment response as an instrument of knowledge (therapeutischer Erfolg als Erkenntnismittel). He warned against the reticence to report treatment failure, particularly in psychotherapy, and against the physician's complacent belief that the patient's condition improved thanks to medical intervention. 4 Therapeutic expectations change with the times. Today, treatment response is considered mostly in the context of pharmacotherapy, whose appearance in the 1950s considerably broadened our therapeutic armamentarium. Expectations were more modest up to the second half of the 20th century, because therapeutic means were considerably less efficient. The foremost psychotropic agent was chloral, which was synthesized in 1832 and recognized as a useful hypnotic for anxious or depressed patients in 1869 by Matthias E. O. Liebreich (1839-1908), a pharmacologist in Berlin. The less severely ill could be managed with hypnotism, introduced by Franz Anton Mesmer (1734-1815) and developed by Jean-Martin Charcot (1825-1893), or by the "rest cure" introduced in 1875 by the American physician Silas Weir Mitchell (1829-1914) for the treatment of neurasthenia. Asylum was the only option for the severely ill. In the 19th century, it was accepted that some patients were incurable. A pessimistic course was part of the theory of degeneration (Bénédict-Augustin Morel [1809-1873]), which posited that the disease could only worsen from one generation to the next. Recently, there has been a tendency to apply more stringent criteria to measure response. For instance, until a few years ago, regulatory agencies assessed the efficacy of antipsychotics on the basis of the improvement in psychotic symptoms. Today, cognitive and psychosocial outcome variables are also required.
The parameters of response
Many parameters may influence response and nonresponse. We will attempt to group them under a few headings.
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Definition of end point and nonresponse
Treatment response can be evaluated as a continuous measure, as a score on a rating scale, eg, the Hamilton Depression Scale (HAM-D), or as a category, such as improved, in remission, or relapsed. Often, different definitions have been used over time to characterize the outcome of treatments. This inconsistency was a problem in depression, for instance, and operational criteria have been proposed to define change points in the course of the illness. 5 Nierenberg et al proposed that the following categorical outcomes are more clinically relevant than the mere improvement in depression rating scale scores: response (without remission), remission, nonresponse, partial response, relapse, recurrence, recovery, and, more recently, depressive breakthrough. 6 Response to treatment supposes that the therapeutic targets that have been defined a priori-either symptoms or a syndrome-have been significantly modified by treatment. If rating scales are used, it is generally accepted that a change of less than 50% in the initial score is significant. Changes below that threshold will be considered as cases of nonresponse or insufficient response. Insufficient response or nonresponse does not always reflect the lack of efficacy of the drug treatment that was chosen; it may be caused by other factors, including the patient's constitution, concomitant somatic illness, pharmacogenetics (fast or slow drug metabolism), or environment (food or drug interactions).
Placebo response and other biases
The existence of a placebo response leads to the adoption of strict criteria for genuine response, hence the requirement of a 50% improvement in rating scale scores. Placebo response is linked to the patient's emotional ties with the treatment, the clinician's charisma, or the nursing care in hospital. Placebo response wears off or is less significant when the disorder is protracted, severe, or chronic. Independently of drug effect, several factors may influence response. The natural course of the disease may lead toward spontaneous cure. For instance, 50% of patients with acute posttraumatic stress disorder (PTSD) will heal spontaneously within the first year of the traumatic event. Also, a physician following up a patient in a study will tend to see him or her as slightly improved with ongoing treatment, even in the absence of objective improvement. This "optimistic bias" might arise from the clinician's sincere care for the patient, and also from the fact that success is easier to tolerate than failure. Because of these biases, it is important to consider double-blind drug trials as the best source of information on treatment response rates.
Diagnosis and response
The main purpose of classification is to identify groups of patients who share similar clinical features, so that suitable treatment can be planned and the likely outcome predicted. 7 As shown in Table I , [8] [9] [10] response rates vary widely in different disorders. In obsessive-compulsive disorder (OCD), up to 40% of patients are considered to be nonresponders to a specific pharmacological treatment.
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Treatment is notably arduous and protracted for certain "refractory" disorders. An example is anorexia nervosa, in which response rates should be evaluated taking into account the fact that management is long; etiologies are also heterogeneous, and treatment methods are numerous and varied. Chronic conditions may become notoriously intractable, eg, the negative impact of the duration of untreated psychosis has been proven. Personality disorders may interfere with the treatment of a DSM-IV Axis I disorder. For instance, depression is much more difficult to treat in a patient with an obsessive-compulsive personality than in someone with a phobic personality. Some diagnostic categories are seldom seen in a pure and isolated state, but are usually associated with comorbid conditions, which complicate management and are often difficult to treat. Comorbidity frequently raises the issue of a primary or secondary condition. An example is social phobia, which shows a high lifetime risk of comorbidity with other psychiatric disorders and conditions, eg, other anxiety disorders, major depression, and drug or alcohol abuse. Epidemiological studies have reported comorbidity in 70% to 80% of samples of patients with social phobia.
12 Treatment may fail because it is directed at the secondary problem rather than the underlying social phobia. In all patients with depression, alcohol or drug problems, or panic attacks, the alert clinician should routinely ask about phobic avoidance and fear of scrutiny, in order to identify a possible underlying social phobia. 10 An important question is whether a specific symptomatic profile or a specific clinical subtype within a diagnostic category may better predict treatment response than a general diagnosis. 
Symptom profiles and diagnostic and patient subtypes
Within a single diagnostic entity, subtypes respond differently to treatment. For instance, Fava et al 14 proposed the existence of a subgroup of highly irritable and hostile depressed patients, who report anger attacks and have a psychological profile distinct from that of depressed patients without anger attacks; fluoxetine treatment appeared to reduce anger and hostility in these patients. These results suggest that the subgroup of depressed patients with hostility or anger attacks may have differential neuroendocrine profiles and a selective antidepressant response to fluoxetine. However, another study 15 did not support the hypothesis that angry hostile depressed patients are more likely to respond to selective serotonin reuptake inhibitors (SSRIs) than to other classes of medication (desipramine, a primarily noradrenergic reuptake inhibitor, or venlafaxine, a combined serotonin and norepinephrine reuptake inhibitor).
Heterogeneous patient populations
Patient populations are necessarily heterogeneous in terms of gender (see article by Rubinow and Moore in this issue), 16 age, pharmacogenetics, education, motivation, and insight. Beyond obvious sources of variation, other characteristics explain why, within a diagnostic entity, different patients may be respond differently. 17 In the case of PTSD, American studies have reported that war trauma victims respond less well than civilian victims.
This was proved in a controlled study by Van der Kolk et al 18 using fluoxetine or placebo for 5 weeks with 31 veterans and 33 civilians.
Prediction of response
A priori indicators of response to treatment would be useful because it would decrease the need to wait for 4 weeks of antidepressant therapy to conclude whether the patient is a responder or not. OCD patients need to be treated for 6 to 8 weeks before concluding that they are nonresponders. Predictors may be clinical or biological parameters and can be registered at baseline or during the course of treatment.
Clinical parameters
The patient's personal history, such as previous response to a specific drug, can be most informative, although there have been few studies on this problem.A few reports have attempted to evaluate the joint predictive value of a number of clinical characteristics, usually with the help of multivariate statistics. For instance, a study by Denys et al 19 aimed to identify clinical predictors of outcome in OCD, and develop an easily applicable method to predict response to drug treatment. One hundred and fifty patients with primary OCD according to DSM-IV criteria were randomly assigned to an SSRI (paroxetine) or a serotonin noradrenaline reuptake inhibitor (venlafaxine) in a 12-week, double-blind, comparison trial.The primary 86 C l i n i c a l r e s e a r c h or placebo CGI-I 38% for placebo efficacy parameter was the Yale-Brown obsessive-compulsive scale (Y-BOCS) score, and response to treatment was prospectively defined as a decrease from baseline ≥35%. A stepwise multivariate analysis was used to identify predictors.The absence of previous therapy, moderate baseline obsessive-compulsive symptoms (Y-BOCS score <23), and low Hamilton Depressive Rating Scale scores (6-15) were found to be prognostic determinants of good response to pharmacotherapy.The prognostic ability of the prediction model to discriminate between responders and nonresponders was quantified as the area under the receiver operating characteristic curve (ROC area), which was 0.71 (95% confidence interval 0.63-0.8), demonstrating a reasonable discriminatory power. This study is the first to present a model using prediction to estimate the probability of treatment response to antidepressants in OCD patients. Stip et al 20 studied 25 schizophrenic patients as they switched from a typical to an atypical antipsychotic (risperidone, clozapine, or quetiapine) with a computerized cognitive assessment at baseline and at end point.The symptomatic response criterion was a 20% reduction in Brief Psychiatric Rating Scale (BPRS) or Positive and Negative Syndrome Scale (PANSS). It was shown that changes in semantic fluency and orthographic fluency predicted response.
Biological markers
Measures may be relevant at baseline or during the course of treatment. Plasma levels are an example of a biological measure that predicts response. Other biological predictors are obtained from brain imaging techniques. For instance, Hendler et al found that brain PET measures of untreated OCD patients during specific symptom provocation could predict response to a 6-month course of treatment by sertraline. 21 The relevance of genetic parameters for pharmacodynamics, pharmacokinetics, and the genetic prediction of treatment response are detailed in this volume by Ackenheil and Weber, 22 Morris-Rosendahl and Fiebich, 23 and Hoehe and Kroslak. 24 Neuroendrocrine parameters might differentiate clinical subgroups and predict response to treatment. Depressed patients with anger attacks had blunted prolactin response to thyrotropin-releasing hormone (TRH) stimulation compared with those without anger attacks.Treatment with fluoxetine was followed by an overall increase in prolactin response to TRH among the depressed patients with anger attacks. 25 Prolactin response to TRH also tended to predict the degree of response to treatment. A study by Correa et al 26 showed that a blunted growth hormone response to clonidine challenge in depressed patients predicted a better antidepressant response to amitryptiline than fluoxetine. The significance of polysomnographic sleep parameters in depression-in particular REM sleep latency-has been extensively studied.
27 P300 event-related potentials have been shown to be useful for the evaluation of cholinesterase inhibitor (ChEI) treatment in demented patients. 20 Centrally acting ChEIs improve cognitive function in Alzheimer's disease (AD) and other forms of dementia. Evaluation of treatment efficacy in dementia is based mainly on subjective assessment methods such as standardized neuropsychological tests. An additional objective tool for the evaluation of drug response would be most helpful. In a study by Werber et al, 28 32 patients suffering from dementia of several etiologies were treated with ChEIs (tacrine in 19 patients, donepezil in 5 patients, and rivastigmine in 8 patients). Cognitive response was assessed prior to initiation (baseline) and after 26 weeks, as optimal tolerated doses were achieved and maintained (end point). Evaluation included repeated measurements of Mini-Mental State Examination (MMSE),Alzheimer's disease assessment scale cognitive part (ADAS-cog), and P300 event-related potentials. Results demonstrated improvement of the mean ADAS-cog score by 2.0 points, while the MMSE score remained almost unchanged. Mean P300 latency reduced significantly, though mean amplitudes did not change significantly from baseline to end point. Significant correlations were found between mean ADAS-cog and mean P300 latency at baseline and end point, and between mean MMSE and P300 latency at baseline and end point. These data suggest that P300 is a reliable instrument for assessment of cognitive response to ChEIs in demented patients. Table II shows other examples of biological measures at baseline that may predict therapeutic outcome. 21, [29] [30] [31] [32] However, the proportion of variance contributed by each biological predictor to the clinical outcome is not well established.
Management of nonresponse
Causes of nonresponse
Treatment may fail for a wide variety of reasons, which are more numerous than generally thought. In some cases, treatment is "doomed from the start," because the patient does not take the medication, or because important factors were not properly considered when treatment was initiated. In other cases, problems may arise from treatment titration or follow-up. Various points should be considered:
• The patient's lack of compliance is a frequent cause: more often than not, the patient does not follow the physician's prescription blindly. The individual may be afraid that a full dose will produce side effects or be worried about dependence. Sometimes, the patient may have misunderstood the original instructions.
• The physician may not have considered contraindications.
• The prescribed dose may be incorrect from the start. If the dose were titrated, the duration of active treatment should only be considered from the time the active dose level was reached. Relapse may have occurred because treatment was discontinued too soon.
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C l i n i c a l r e s e a r c h • Concomitant drugs (eg, carbamazepine) or dietary habits may affect the metabolism of the psychotropic agent. Other metabolic parameters may prevent the drug from reaching a therapeutic blood level.
• The diagnosis may be incorrect, leading to an inappropriate treatment strategy. The diagnosis should be reviewed and the heterogeneity of the diagnostic category considered. For instance, it is well recognized that anxiety symptoms commonly occur with depressive disorders, and are sometimes the presenting feature. If the anxiety is treated, there is little response, but if the depressive disorder is treated, there may be improvement in anxiety as well as in the depressive symptoms.
• A comorbid mental or physical disorder may prevent symptomatic improvement. Thyroid dysregulation is a well-known cause of treatment resistance in depression.
The role of an Axis II mental disorder has already been mentioned.
• The patient may prefer to remain symptomatic because of psychological benefits of the sick role.
• Lack of response may be due to the severity of the clinical picture or the long duration of untreated psychosis. • The role of genetic variation in the form of hypometabolism or hypermetabolism of a drug may cause treatment failure. [22] [23] [24] 33 Action in cases of nonresponse
The action in cases of nonresponse to treatment can be deduced from the causes listed above. Possible solutions include:
• Assessing whether the diagnosis is correct, and particularly whether personality factors interfere.
• Maximizing the response to the same drug (increasing dose or duration of treatment). Measuring plasma levels (in the case of some antidepressants and antipsychotics, such as haloperidol or clozapine) may help determine if the dosage should be adjusted.Therapeutic drug monitoring for some tricyclic antidepressants and lithium is supported on the basis of clearly defined therapeutic ranges. This is particularly important in individuals whose pharmacokinetic characteristics differ from that of the general population or are changing as the result of aging. Serum or plasma samples should be collected once steady-state drug concentrations are achieved.
• Checking the patient's metabolic status (normal metabolizer or hypermetabolizer). Checking for the concomitant administration of other drugs that induce hepatic enzymes is also useful.
• Changing the drug. The choice of the new drug should be based on considerations such as side-effect profile and personal and family history of response to previous drug treatment. A common practice is to switch to a drug with different neuropharmacological properties, eg, choosing an inhibitor of serotonin and norepinephrine reuptake, in cases in which treatment with an SSRI failed.
• Combining drugs within the same class. This is common in daily clinical practice, even though clinical pharmacologists advocate "clean" treatment strategies, with one drug only. Naturalistic surveys and review of prescription patterns show that most patients with schizophrenia receive more than one antipsychotic. This is inadequate when two molecules have the same profile of pharmacological action.
• Treatment augmentation. This strategy involves combining drugs from different classes, eg, the augmentation of antidepressant treatment with lithium or thyroid (T 3 ) hormones. The strategies outlined above represent usual choices made by psychiatrists.This was demonstrated by Byrne et al 34 in patients being treated for recurrent major depression who experienced a return of depressive symptoms despite a constant maintenance dose of an antidepressant, a phenomenon known as breakthrough depression. A total of 145 psychiatrists responded to a survey about intervention in hypothetical cases of breakthrough depression in patients taking fluoxetine (20 or 40 mg/day), sertraline (100 mg/day), or nortriptyline (100 mg/day). For all drugs and dosages, the most popular choice was increasing the dosage, followed by augmenting with lithium or another antidepressant, or changing to a different drug.
Conclusion
The question of nonresponse is clearly important and has to be considered within the recent evolution of psychiatric classification and treatment. First, traditional classifications are being increasingly criticized for failing to define homogeneous patient groups, who might respond in a predictable way to a specific treatment. The fact that psychiatric classification is in a state of flux is exemplified by the ongoing revision process of DSM. Research in neuroscience is expected to play a major part in the preparation of DSM-V. 35 The necessity for a classification that could better guide treatment choice is manifest. Second, psychopharmacology is changing. There is an evolution from drugs directed at symptoms toward drugs directed at syndromes and the pathophysiology of psychiatric disorders. New drugs are being evaluated for their overall efficacy, eg, for their efficacy on syndromes and cognition, rather than on a single symptom. More is required today from treatment methods. Patients and clinicians are no longer satisfied with a mere reduction in symptoms. Etiological treatment is an ideal; in some cases, this ideal might become reality.
The notion of nonresponse is best understood in its historical dimension. Our opinion is still influenced by traditional thought patterns. However, nonresponse is likely to be envisaged quite differently in the near future. A few tasks will remain crucial, such as the definition of criteria for treatment response, and the delineation of factors that exert a negative influence on drug efficacy. The problem of nonresponse exists in all domains of medicine. It is crucial for patients and their families to understand that the physicians did all they could and offered the best available treatments to patients who remained nonresponders. ❑
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